Prostate-specific kallikreins-2 and -4 enhance the proliferation of DU-145 prostate cancer cells through protease-activated receptors-1 and -2.
A major characteristic of prostate cancer is the elevation of serum levels of prostate-specific antigen (hK3) and hK2, which are tumor markers that correlate with advancing stages of disease. Including hK4, these three kallikrein serine proteases are almost exclusively produced by the prostate. Prostate cancer cells have been recently shown to overexpress protease-activated receptors (PAR), which can be potentially activated by kallikreins and can regulate tumor growth. Here, we show that recombinant hK2 and hK4 activate ERK1/2 signaling of DU-145, PC-3, and LNCaP prostate cancer cells, which express both PAR1 and PAR2. These kallikreins also stimulate the proliferation of DU-145 cells. Pretreatment of hK2 and hK4 with the serine protease inhibitor, aprotinin, blocks the responses in DU-145 cells, and small interfering RNA against PAR1 and PAR2 also inhibits ERK1/2 signaling. To determine which PAR is activated by hK2 and hK4, a cell line that expresses a single PAR, a PAR1 knockout mouse lung fibroblast cell line transfected with PAR1 (KOLF-PAR1) or PAR2 (KOLF-PAR2) was used. hK4 activates both PAR1 and PAR2, whereas hK2 activates PAR2. hK4 generates more phosphorylated ERK1/2 than hK2. These data indicate that prostatic kallikreins (hK2 and hK4) directly stimulate prostate cancer cell proliferation through PAR1 and/or PAR2 and may be potentially important targets for future drug therapy for prostate cancer.